Solar System Tests
Do Rule Out ; Gravity

Adrienne Erickcek
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Overview

1
® - Gravity: its structure and motivation

° Scalar—tensor theory Ru/ed Out
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- Gravity:
g 2TV
Cosmic Acceleration without Dark Energy
Carroll, Duwvuri, Trodden, Turner PRD 70, 043528 (2004)

The Theory: MGSS\SCUI s
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The Scalar-Tensor Twin Theory
Chiba Phys. Lett. B 575, | (2003)

Consider the scalar=-tensor theory with the action
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The Scalar-Tensor Twin Theory
Chiba Phys. Lett. B 575, | (2003)
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Vacuum Solutions

Multamaki and Vilja PRD 74, 064022 (2006)

Field equation for % gravity obtained by varying the metric:
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Vacuum Solutions

Multamaki and Vilia PRD 74, 064022 (2006)

® The Schwarzschild-de Sitter metric is a solution to
Einstein’s equation with a cosmological constant.

® The Ricci scalar R for this metric is constant.

® [he Schwarzschilcil-de Sitter metric is a solution to the
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Beware!

This isn’t General Relativity...

® |n general relativity, the Schwarzschild-de Sitter metric is the only
static spherically-symmetric solution to the vacuum equation.

(Birkhoff’s Theorem)
® Birkhoff’s Theorem does not apply to % gravity.

® Without Birkhoff's Theorem, we have no reason to believe that the
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Finding the Solar System Solution |

In the Sun, 1"~ —p

1 p?
Define a new function: ¢(1) = — = A

3 T R2(r)

T E
Trace of the field eqn: V2¢ + V/3u’c = 7; p
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Finding the Solar System Solution |l

Begin with a perturbed de Sitter metric:
ds® = — [L+a(r) — H*r?] dt* + [1 4+ b(r) — H*r?] L dr? 4 r2d02
Line Element

Now that we have an expression for R, the field equations
are second-order differential equations for a(r) and b(r).
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Conclusions

° Shapiro time delay measurements: Bertotti, less, lortora
vy=1+(21423)x10°° Nat. 425, 374 (2003)

® Relating to the equivalent scalar-tensor theory gives

the correct PPN parameter for s gravity: 1
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